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Effects of temperature humidity and light on the flight ability of

Bactrocera dorsalis ( Hendel)
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Abstract: This study aims to clarify the influences of the ecological factors including temperature relative
humidity and light intensity on flight activity of Bactrocera dorsalis ( Hendel) . The flight distance flight
duration and flight speed of B. dorsalis under different conditions of temperature relative humidity and light
intensity were assayed and analyzed by tethered flight testing. The results showed that different
temperatures  humidities and light intensities could cause different flight activities of B. dorsalis. The
temperature ranged from 20°C to 32°C  the relative humidity ranged from 60% to 75% and the light
intensity ranged from 500 to 2000 lux were suitable for flight activity of B. dorsalis. The females could
tolerate higher temperature than the males. Low or too high temperature dry or extreme humidity too weak
or too strong light intensity was adverse to the flight activities of B. dorsalis. The light stimulation was the
basic conditions of B. dorsaliss flight activity.
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Fig. 1  Flight distance of Bactrocera dorsalis at different temperatures
5% - Note:

Error bars are standard deviations. The different small letters at the same sex are significantly

different at 5% level. The same below.



906 Journal of Environmental Entomology 38

257 a o # Females HEH Male
a a
2 L
- ab
g abe
= A
= 15 PR3 sy
= i .
] atese! o]
= et el RRX]
= K 2| BR
a I d be ed % o K K
E s S K K
= e K oo piaeed Bl e
E s 1030 554 ksl beed
& B S5 5 5% 2 5
@ 05+ B s 55 55 K S
B R sl K5
B i S5 55 5 2 5
K 5 S5 s R S K] .
LB B R BB K s
17 20 23 25 28 30 32 35
{RE(°C) Temperature
2
Fig. 2 Flight duration of Bactrocera dorsalis at different temperatures
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Table 1 Flight speed of Bactrocera dorsalis at different temperatures
(°C) (m/s) Average flight speed (m/s) Maximums flight speed
Temperature Q 5 Q 5
17 0.16 £0.01 d 0.18 +£0.03 ¢ 0.31+0.09 f 0.27 £0.10d
20 0.29 +0.08 ¢ 0.19+0.04 ¢ 0.58 £0. 15 de 0.58+0.29 b
23 0.28 £0.12 ¢ 0.21 £0.03 be 0.55+0.22 ¢ 0.59+0.20 b
25 0.32+0.08 ¢ 0.37+0.10 a 0. 87 =0. 38 bed 0.85+0.23 ab
28 0.50 +0. 18 ab 0.39+0.11 a 1.23 £0.58 ab 1.06 £0. 51 ab
30 0.54+0.10 a 0.44£0.12 a 1.24£0.40 a 1.12+0.52 a
32 0.37 £0. 17 be 0.31 0. 14 ab 0.89 +0.26 bc 0.93 +0.53 ab
35 0.31£0.16 ¢ 0.22 £0. 06 bc 0.60 0. 34 cde 0.43+0.17 ¢

+ o 5% o Note: Data are

presented as means = SD. Means followed by different small letters at the same rows are significantly different at 5% level. The same below.



907

5 N
2.2 RH45%  90% RH60%  75%
2.2.1 (P >0.05)
. <0.05);
RH45% (P<0.05) .
(P <0.05) RH75% 2.2.3
1.13 km  1.30 km RH45%
RH90% (P<
0. 05) RH75% RH60% (P <
(P>0.05) ( 3). 0. 05) RH75%
2.2.2 N 0.37 m/s
0.89 m/s 0.93 m/s;
( 4). RH90%
RH60% 0.9 h (P>0.05);
RH75% 1.52 h (P <0.05) .
RH90% . (P<0.05) ( 2).
23 ol 1 Female g ift 5 Male 257 S enalE BN
% ab 2 a g )
B 15} Z 15} .
= =
E \ 2
£ 555555 E :
5 0.5+ ¢ 5 051 §§§ b
) =B 555555 ) HW 2 B | B 1
60 75 45 60 75 90
X FE (%) FH I FE (%)
Relative humidity Relative humidity
4

3
Fig. 3 Flight distance of Bactrocera dorsalis at

different humidities

2

Fig. 4 Flight duration of Bactrocera dorsalis at

different humidities

Table 2 Flight speed of Bactrocera dorsalis at different humidities

(m/s) Maximums flight speed

(%) (m/s) Average flight speed
Relative humidity Q 3 Q 3
45 0.16+0.01 b 0.18+0.03 b 0.31+0.09 ¢ 0.27+0.10 ¢
60 0.32+0.08 a 0.31+0.14 a 0.87 +0.38 ab 0.85+0.23 a
75 0.37£0.17 a 0.37+£0.10 a 0.89 +£0.26 a 0.93 +£0.53 a
90 0.31 +£0.16 a 0.22 £0.06 b 0.60 +£0.34 b 0.43+0.17 b
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Fig. 6  Flight duration of Bactrocera dorsalis at different

5
Fig. 5 Flight distance of Bactrocera dorsalis at different

light intensity light intensity

3
Table 3 Flight speed of Bactrocera dorsalis at different light intensity

(m/s) Maximums flight speed

( lux) (m/s) Average flight speed
Light intensity Q 3 Q F
100 0.16 £0.01 ¢ 0.18+0.03 b 0.31+0.09 b 0.29£0.10 c
500 0.50 £0.18 a 0.39+0.10 a 1.31+0.52 a 1.01 £0.52 a
1000 0.42 +0.19 ab 0.48 +0.27 a 1.01 £0.52 a 1.28 £0.56 a
2000 0.32+0.08 b 0.37£0.10 a 1.33+0.60 a 0.93+0.24 a
3000 0.30+0.13 b 0.34£0.14 a 0.99 +0.36 a 0.49+0.22 b
20°C -32C 60% —75%
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